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1. Introduction
Given two random functions F and G deﬁned on a set A, a point x ∈ A is called a coincidence point of F and G ,
if F (x) and G(x) have at least a common point. Recently, various works, such as [1–5,7] for instance, have stated results
about existence of coincidence points. This concept extends the deﬁnitions of ﬁxed point for multivalued functions and
coincidence point as deﬁned by Al-Thagaﬁ and Shahzad in [1] and Shahzad in [11,12].
The main aim of this work is to obtain random versions for the coincidence results mentioned in the preceding para-
graph. More precisely, we intend to state mild conditions under which the existence of a deterministic coincidence point
allows to derive the existence of a random coincidence point. Results in this direction have been also obtained in [11,12].
Our results enable us to generalize some theorems by Shahzad in [11,13], and to obtain existence results for random ﬁxed
point in a number of cases. As a consequence, we prove that under certain conditions, the nonempty intersection of the
multivalued functions, contains a random coincidence point.
In order to obtain the above-mentioned results, we introduce some conditions (quasi-hemiconvergency conditions) which
extend Conditions (A) and (A0) deﬁned by Shahzad in [10] and [12], respectively.
This paper has been organized as follows. Preliminaries containing deﬁnitions and facts are introduced in Section 2. Main
results are stated in Section 3. Section 4 is used to show some direct consequence of the main results. Finally, in Section 5
two random selection results are stated.
2. Preliminaries
Throughout this paper, (Ω,F) is a measurable space with F a sigma algebra of subsets of Ω . The symbol 2E denotes
the class of nonempty subsets of a set E . For a mapping F : X → 2Y and B ⊆ Y let
F−1(B) = {x ∈ X: F (x) ∩ B = ∅}.
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F−1(B) is an open (closed) subset of X . F is said to be continuous, if F is lower and upper semicontinuous. F stands for the
function from X to 2Y such that F (x) = F (x), where B denotes the closure of B . Let H : Ω → 2X be a multifunction. H is said
to be measurable, if for each open set A of X , H−1(A) ∈ F . Let (X,dX ) be a metric space, S a nonempty complete subset
of X and F : S → 2X . The map F is called hemicompact if each sequence (xn; n ∈ N) in S has a convergent subsequence
whenever d(xn, T (xn)) → 0 as n → ∞.
In the sequel, (X,dX ) and (Y ,dY ) denote two metric spaces and, τX and τY their respective topologies. Given two subsets
A and B of a metric space (E,ρ), the distance between A and B is deﬁned as
d(A, B) = inf{ρ(a,b): a ∈ A, b ∈ B},
and, the distance between x ∈ E and A ⊂ E is deﬁned as d(x, A) = d({x}, A). For r > 0 and a ∈ E , B(a, r) stands for the open
ball of radius r and centered at a.
Let F : X → 2Y and G : X → 2Y be two multifunctions, and h(F ,G) : X → R the function deﬁned by h(F ,G)(x) =
d(F (x),G(x)). We say the pair (F ,G) is weakly lower (upper) semicontinuous, if h(F ,G) is upper (lower) semicontinuous,
and (F ,G) is weakly continuous, if (F ,G) is both weakly lower and weakly upper semicontinuous. We say the pair (F ,G)
is lower (upper) semicontinuous, if F and G are lower (upper) semicontinuous, and (F ,G) is continuous, if (F ,G) is both
lower and upper semicontinuous.
Let C be a subfamily of 2X . We say τX is σ -generated by C , if for each x ∈ X , {x} ∈ C and for each nonempty open subset
A of X , there exists a sequence (Cn; n ∈ N) in C such that A =⋃∞n=0 Cn . Hence, a multifunction H : Ω → 2X is measurable,
whenever for each C ∈ C , H−1(C) ∈ F . Note that whenever X is separable, τX is σ -generated by the family of all closed
balls of X , and if, additionally, X is locally compact, τX is σ -generated by the family of nonempty compact subsets of X .
Let C be a subfamily of 2X and let F : X → 2Y and G : X → 2Y be two multifunctions. The pair (F ,G) is said to be
C-quasi-hemiconvergent (respectively, strong C-quasi-hemiconvergent), if, τX is σ -generated by C and for each sequence (xn;
n ∈ N) in X and C ∈ C such that d(xn,C) + d(F (xn),G(xn)) → 0, there exists x ∈ C such that d(F (x),G(x)) = 0 (respectively,
F (x) ∩ G(x) = ∅).
Let S be a nonempty complete subset of X and F : S → 2X be a multifunction having closed images. In [10] Shahzad
introduced the following deﬁnition. The mapping F is said to satisfy Condition (A) if for each sequence (xn; n ∈ N) in S
and C closed subset of S such that d(xn,C) + d(xn, F (xn)) → 0, there exists x ∈ C such that x ∈ F (x). Note that, whenever
S is separable, Condition (A) is a special case of C-quasi-hemiconvergency. In fact, just take, in the deﬁnition of quasi-
hemiconvergency, X = S , C as the family of all nonempty closed subsets of S , Y = X and G(x) = {x}.
3. Main results
Proposition 3.1. Let F : X → 2Y and G : X → 2Y be two multifunctions.
(3.1.1) If F and G are lower semicontinuous, then (F ,G) is weakly lower semicontinuous.
(3.1.2) If F and G are upper semicontinuous, then (F ,G) is weakly upper semicontinuous.
Proof. Let us start proving (3.1.1). Suppose F and G are lower semicontinuous. For each b ∈ Y we deﬁne hb,F : X → R as
hb,F (x) = d(b, F (x)). Given α > 0, we have
{
x ∈ X: hb,F (x) < α
}= F−1(B(b,α)),
where B(b,α) is the open ball with center b and radius α. Hence, hb,F and hb,G are upper semicontinuous and since
h(F ,G) = infb∈Y (hb,F + hb,G), h(F ,G) is upper semicontinuous and the proof of (3.1.1) is complete.
Next, suppose F and G are upper semicontinuous and let α > 0. For a subset B of Y and δ > 0 we deﬁne Bδ = {y ∈ Y :
d(y, B) < δ}. Let us prove that A = {x ∈ X: d(F (x),G(x)) > α} is an open set. Let a ∈ A, β , and δ be such that α < β <
d(F (a),G(a)), and δ = (β − α)/2. We have, F (a)δ and G(a)δ are open sets and since F and G are upper semicontinuous,
there exists a neighborhood U (a) of a such that for each x ∈ U (a), F (x) ⊂ F (a)δ and G(x) ⊂ G(a)δ . Hence, for each x ∈ U (a),
h(F ,G)(x) = d
(
F (x),G(x)
)
 d
(
F (a)δ,G(a)δ
)
>α,
which proves that A is an open set. Therefore, the proof is complete. 
Shahzad states in [10] that every continuous hemicompact multifunction having closed images satisﬁes Condition (A).
The following corollary improves this statement.
Corollary 3.2. Let S be a nonempty complete subset of X , F : S → 2X be a hemicompact upper semicontinuous multifunction. Then,
F satisﬁes Condition (A).
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exists a subsequence (xnk ; k ∈ N) and x ∈ C such that xnk → x. Deﬁne G : S → 2X such that G(x) = {x}. Since F and G are
upper semicontinuous multifunctions, it follows from Proposition 3.1 that (F ,G) is weakly upper semicontinuous, and hence
d
(
F (x), {x}) lim infd(F (xn), {xn})= 0,
which concludes the proof. 
The following results, in this section, state general conditions under which there exist random coincidence points.
Theorem 3.3. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and C ⊆ 2X . Suppose the following three conditions
hold:
(3.3.1) X is a Polish space and Y is separable.
(3.3.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is weakly lower semicontinuous, C-quasi-hemiconvergent and there exists xω ∈ X
such that d(F (ω, xω),G(ω, xω)) = 0.
(3.3.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , d(F (ω, ξ(ω)),G(ω, ξ(ω))) = 0.
Proof. Deﬁne h : Ω × X → R such that h(ω, x) = d(F (ω, x),G(ω, x)) and let H : Ω → 2X be such that H(ω) = {x ∈ X:
h(ω, x) = 0}. From (3.3.2), for each ω ∈ Ω , H(ω) = ∅. Next, we prove that H(ω) is closed. Let (xn; n ∈ N) be a sequence
in H(ω) which converges to x ∈ X and put C = {x}. Hence d(xn,C) + h(ω, xn) → 0, and since {x} ∈ C and (F ,G) is C-quasi-
hemiconvergent, we derive that h(ω, x) = 0. Consequently, H(ω) is closed. Now, we prove that for each x ∈ X , h(·, x) is
measurable. Fix x ∈ X and let J x : Ω → 2Y×Y such that J x(ω) = F (ω, x) × G(ω, x).
From (3.3.1) there exists a countable basis B for τY . Since {A × B: A, B ∈ B} is a countable basis for the product
topology of Y × Y , by (3.3.3) J x is measurable. For each δ > 0, let δ = {(u, v) ∈ Y × Y : dY (u, v) < δ}. We have {ω ∈ Ω:
h(ω, x) < δ} = J−1x (δ). Hence, h(·, x) is measurable and from (3.3.2), for each ω ∈ Ω , h(ω, ·) is upper semicontinuous.
Let C ∈ C and deﬁne Dn = {x ∈ X: d(x,C) < 1/n} ∩ D , where D is a countable dense subset of X .
Put L(C) =⋂n1⋃x∈Dn {ω ∈ Ω: h(ω, x) < 1/n}. Hence L(C) is measurable and, on the other hand,
H−1(C) = {ω ∈ Ω: H(ω) ∩ C = ∅}=⋃
x∈C
{
ω ∈ Ω: h(ω, x) = 0}⊆ ⋂
n1
⋃
x∈C
{
ω ∈ Ω: h(ω, x) < 1/n}.
By the C-quasi-hemiconvergency of (F (ω, ·),G(ω, ·)) (ω ∈ Ω), we have⋂
n1
⋃
x∈C
{
ω ∈ Ω: h(ω, x) < 1/n}⊆⋃
x∈C
{
ω ∈ Ω: h(ω, x) = 0},
and hence
H−1(C) =
⋂
n1
⋃
x∈C
{
ω ∈ Ω: h(ω, x) < 1/n}.
Next, we show that H−1(C) = L(C). To see this, let ω ∈ H−1(C). Then for each n 1, there exists xn ∈ C such that h(ω, xn) <
1/n.
Deﬁne Hn(ω) = {x ∈ X: h(ω, x) < 1/n} ∩ B(xn,1/n). Since Hn(ω) is an open neighborhood of xn , there exists x ∈ D ∩
Hn(ω) and hence h(ω, x) < 1/n and x ∈ Dn . That is, ω ∈ L(C) and consequently H−1(C) ⊆ L(C).
Now let ω ∈ L(C). Then for each n  1 there exists xn ∈ Dn such that h(ω, xn) < 1/n. Since (F (ω, ·),G(ω, ·)) is C-quasi-
hemiconvergent, there exists x ∈ C such that d(F (ω, x),G(ω, x)) = 0. That is, x ∈ H(ω) ∩ C and therefore, ω ∈ H−1(C).
We have proven that H−1(C) = L(C) and hence H is a measurable multifunction. Then, it follows from the Kuratowski
and Ryll-Nardzewski Theorem [9] that H has a measurable selector ξ . The proof is complete. 
From Proposition 3.1 and the preceding theorem, the corollary below follows.
Corollary 3.4. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and C ⊆ 2X . Suppose the following three conditions
hold:
(3.4.1) X is a Polish space and Y is separable.
(3.4.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is lower semicontinuous, C-quasi-hemiconvergent and there exists xω ∈ X such
that d(F (ω, xω),G(ω, xω)) = 0.
(3.4.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , d(F (ω, ξ(ω)),G(ω, ξ(ω))) = 0.
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Corollary 3.5. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and C ⊆ 2X . Suppose the following three conditions
hold:
(3.5.1) X is a Polish space and Y is separable.
(3.5.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is weakly lower semicontinuous, C-quasi-hemiconvergent and there exists xω ∈ X
such that d(F (ω, xω),G(ω, xω)) = 0.
(3.5.3) For each x ∈ X, F (·, x) and G(·, x) are measurable, and for each ω ∈ Ω , either F (ω, x) or G(ω, x) is relatively compact.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , F (ω, ξ(ω)) ∩ G(ω, ξ(ω)) = ∅.
Lemma 3.6. Let C be a subfamily of 2X such that τX is σ -generated by C , F : X → 2Y and G : X → 2Y be two multifunctions
and x ∈ X. Suppose the pair (F ,G) is strong C-quasi-hemiconvergent.
Then, d(F (x),G(x)) = 0, if and only if, F (x) ∩ G(x) = ∅.
Proof. Suppose d(F (x),G(x)) = 0 and deﬁne C = {x} and xn = x for all n ∈ N. Since, (F ,G) is strong C-quasi-hemiconvergent
and C ∈ C , it follows that F (x) ∩ G(x) = ∅. The other implication is obvious and therefore the proof is complete. 
Now, by making use of the strong quasi-hemiconvergent condition, we weaken condition (3.5.3) in the preceding corol-
lary and the same conclusion is obtained. This fact can be announced as follows.
Theorem 3.7. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and C ⊆ 2X . Suppose the following three conditions
hold:
(3.7.1) X is a Polish space and Y is separable.
(3.7.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is weakly lower semicontinuous, strong C-quasi-hemiconvergent and there exists
xω ∈ X such that d(F (ω, xω),G(ω, xω)) = 0.
(3.7.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , F (ω, ξ(ω)) ∩ G(ω, ξ(ω)) = ∅.
Proof. It directly follows from Theorem 3.3 and Lemma 5.2. 
By applying Proposition 3.1 along with the preceding theorem, the following corollary is obtained.
Corollary 3.8. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and C ⊆ 2X . Suppose the following three conditions
hold:
(3.8.1) X is a Polish space and Y is separable.
(3.8.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is lower semicontinuous, strong C-quasi-hemiconvergent and there exists xω ∈ X
such that d(F (ω, xω),G(ω, xω)) = 0.
(3.8.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , F (ω, ξ(ω)) ∩ G(ω, ξ(ω)) = ∅.
When X is locally compact, the quasi-hemiconvergency property can be replaced by continuity of the multivalued func-
tions, and the following result is obtained.
Theorem 3.9. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and suppose the following three conditions hold:
(3.9.1) X is a locally compact separable space and Y is separable.
(3.9.2) For eachω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is weakly continuous and there exists xω ∈ X such that d(F (ω, xω),G(ω, xω)) = 0.
(3.9.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , d(F (ω, ξ(ω)),G(ω, ξ(ω))) = 0.
Proof. Let K be the family of all nonempty compact subsets of X . It is clear that for each x ∈ X , {x} ∈ K and since X
is locally compact and separable, its topology is generated by a complete metric dX . Moreover, τX is σ -generated by K.
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sequence in X and K ∈ K such that d(xn, K ) + d(F (xn),G(xn)) → 0. Since d(xn, K ) → 0, there exist an increasing sequence
(nk; k ∈ N) in N and x ∈ K such that xnk → x. Next, we use the fact that h(F ,G) is lower semicontinuous and thus h(F ,G)(x)
lim infh(F ,G)(xnk ) = 0. Therefore, h(F ,G)(x) = 0 and the proof is complete. 
A natural corollary is the following one.
Corollary 3.10. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and suppose the following three conditions hold:
(3.10.1) X is a locally compact separable space and Y is separable.
(3.10.2) For eachω∈Ω , the pair (F (ω, ·),G(ω, ·)) is weakly continuous and there exists xω ∈ X such that d(F (ω, xω),G(ω, xω))=0.
(3.10.3) For each x ∈ X, F (·, x) and G(·, x) are measurable, and for each ω ∈ Ω , either F (ω, x) or G(ω, x) is relatively compact.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , F (ω, ξ(ω)) ∩ G(ω, ξ(ω)) = ∅.
4. Some direct consequences
Let f : X → Y be a function, F : X → 2Y be a multifunction and C ⊆ 2X such that τX is σ -generated by C . We say ( f , F )
is weakly lower (upper) semicontinuous, if the pair ( f̂ , F ) is weakly lower (upper) semicontinuous, where f̂ : X → 2Y is
deﬁned as f̂ (x) = { f (x)}. We say ( f , F ) satisﬁes Condition (B) with respect to C , if ( f̂ , F ) is C-quasi-hemiconvergent. Note
that this condition is equivalent to ( f̂ , F ) is strong C-quasi-hemiconvergent. Moreover, when C is the family of all closed
subsets of X and Y = X , Condition (B) with respect to C coincides with Condition (A0) deﬁned by Shahzad in [12]. Also,
when X ⊆ Y and f (x) = x, Condition (B) with respect to C coincides with Condition (A).
The following result, which is clearly an extension of Theorems 3.1 and 1.4 by Shahzad [11] and [12], respectively, directly
follows from Theorem 3.7.
Theorem 4.1. Let f : Ω × X → Y be a function, F : Ω × X → 2Y be a multifunction and C ⊆ 2X . Suppose the following three
conditions hold:
(4.1.1) X is a Polish space and Y is separable.
(4.1.2) For each ω ∈ Ω , the pair ( f (ω, ·), F (ω, ·)) is weakly lower semicontinuous, satisﬁes Condition (B) with respect to C and there
exists xω ∈ X such that f (ω, xω) ∈ F (ω, xω).
(4.1.3) For each x ∈ X, f (·, x) and F (·, x) are measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , f (ω, ξ(ω)) ∈ F (ω, ξ(ω)).
As mentioned before, some existence results of random ﬁxed points for multifunctions can be obtained from our previous
theorems. Let X ⊂ Y and F : X → 2Y be a multifunction. We say F is weakly lower (upper) semicontinuous, if the function
h : X → R deﬁned as h(x) = d(x, F (x)) is upper (lower) semicontinuous. By deﬁning ι : X → 2Y as ι(x) = {x}, we have F
is weakly lower (upper) semicontinuous, if and only if, the pair (ι, F ) is weakly lower (upper) semicontinuous. We say F
satisﬁes Condition (A) with respect to C , if (ι, F ) satisﬁes Condition (B) with respect to C .
The following corollary follows directly from the preceding theorem.
Corollary 4.2. Let X ⊂ Y , F : Ω × X → 2Y be a multifunction and C ⊆ 2X . Suppose the following three conditions hold:
(4.2.1) X is a Polish space and Y is separable.
(4.2.2) For each ω ∈ Ω , F (ω, ·) is weakly lower semicontinuous, satisﬁes Condition (A)with respect to C and there exists xω ∈ X such
that xω ∈ F (ω, xω).
(4.2.3) For each x ∈ X, F (·, x) is measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , ξ(ω) ∈ F (ω, ξ(ω)).
The following proposition improves Theorem 3.1 in [6].
Proposition 4.3. Let X ⊂ Y , F : Ω × X → 2Y be a multifunction and P denote the family of all closed balls in X. Suppose the following
three conditions hold:
(4.3.1) X is a Polish space and Y is either separable or complete.
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that xω ∈ F (ω, xω).
(4.3.3) For each x ∈ X, F (·, x) is measurable.
Then, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , ξ(ω) ∈ F (ω, ξ(ω)).
Proof. If Y is separable, this proposition follows from Corollary 4.2 and, if Y is complete, the assumptions of Theorem 3.1
in [6] hold, which allows to obtain the conclusion of this proposition. Therefore, the proof is complete. 
5. Two selection results
To prove Theorem 5.3 below, the following two lemmas are used.
Lemma 5.1. Let (Ω,F) be a measurable space, (X,d) a separable metric space, D a countable dense subset of X and ξ : Ω → X
a measurable function. Then, there exists a sequence (ξn; n ∈ N) of measurable functions ξn : Ω → X such that, for each (ω,n) ∈
Ω ×N, ξn(ω) ∈ D and ξn(ω) → ξ(ω) when n → ∞.
Proof. Let (xn; n ∈ N) be a sequence in X such that D = {xn: n ∈ N} and let us consider N endowed with the σ -ﬁeld 2N .
Then, for each ω ∈ Ω and each k ∈ N, we recursively deﬁne Nk : Ω → N as follows:
N0(ω) = min
{
n ∈ N: d(xn, ξ(ω))< 1} and Nk(ω) = min{n ∈ N: n Nk−1, d(xn, ξ(ω))< 1/2k}.
Let ψ : N → X be deﬁned by ψ(n) = xn (every function from N to X is measurable). Now we deﬁne ξn(ω) = ψ(Nn(ω)). It is
easy to see (by induction) that ξn is measurable and d(ξn(ω), ξ(ω)) < 1/2n , which concludes the proof. 
Lemma 5.2. Let a ∈ Y , F : X → 2Y be a continuous multifunction and h : X → R be the function deﬁned as h(x) = d(a, F (x)). Then,
h is continuous.
Proof. It suﬃces to note that for each r > 0, {x ∈ X: h(x) < r} = F−1(B(a, r)) and {x ∈ X: h(x) r} = F−1(B(a, r)). 
Theorem 5.3. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and suppose the following three conditions hold:
(5.3.1) X and Y are Polish spaces.
(5.3.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is continuous, C-quasi-hemiconvergent and there exists xω ∈ X such that
d(F (ω, xω),G(ω, xω)) = 0.
(5.3.3) For each x ∈ X, F (·, x) and G(·, x) are measurable, and for each ω ∈ Ω , either F (ω, x) or G(ω, x) is relatively compact.
Then, there exist two measurable functions ξ : Ω → X and η : Ω → Y such that for each ω ∈ Ω , η(ω) ∈ F (ω, ξ(ω)) ∩ G(ω, ξ(ω)).
Proof. From Corollary 3.5, there exists a measurable function ξ : Ω → X such that for each ω ∈ Ω , F (ω, ξ(ω)) ∩
G(ω, ξ(ω)) = ∅. Let us deﬁne two multifunctions I and J from Ω to Y as I(ω) = F (ω, ξ(ω)) and J (ω) = G(ω, ξ(ω))
and let us prove they are measurable. For this purpose, it suﬃces to prove that for each a ∈ Y , and each r > 0, the set
A(a, r) = {ω ∈ Ω: d(a, F (ω, ξ(ω))) < r} ∈ F .
Let a ∈ Y , r > 0 and D be a countable dense subset of X . From Lemma 5.1, there exists a sequence (ξn; n ∈ N) of
measurable functions ξn : Ω → X such that, for each (ω,n) ∈ Ω ×N, ξn(ω) ∈ D and ξn(ω) → ξ(ω) as n → ∞.
Deﬁne h : Ω × X → R such that h(ω, x) = d(a, F (ω, x)) and
Am,n(a, r) =
{
ω ∈ Ω: h(ω,ξn(ω)) r − 1/m}.
From (5.3.2) and Lemma 5.2, for each ω ∈ Ω , h(ω, ·) is continuous and hence,
A(a, r) = {ω ∈ Ω: h(ω,ξ(ω))< r}=
∞⋃
m=0
∞⋃
N=0
∞⋂
n=N
Am,n(a, r).
Taking into account that
Am,n(a, r) =
⋃
x∈D
{
ω ∈ Ω: h(ω, x) r − 1/m}∩ {ω ∈ Ω: ξn(ω) = x} ∈ F,
we have A(a, r) ∈ F and consequently, I is measurable. Of course, J is measurable as well.
R. Fierro et al. / J. Math. Anal. Appl. 378 (2011) 213–219 219Deﬁne K : Ω → Y as K (ω) = I(ω) ∩ J (ω). From (5.3.3) and Theorem 4.1 in [8], K is measurable and by the Kuratowski
and Ryll-Nardzewski Theorem [9], there exists a measurable function η : Ω → Y such that for each ω ∈ Ω , η(ω) ∈ K (ω),
which concludes the proof. 
By using the strong C-quasi-hemiconvergent property, an analogous version of the above theorem is stated below. Its
proof is similar (use Corollary 4.2 instead of Theorem 4.1 in [8]) and hence it is omitted.
Theorem 5.4. Let F : Ω × X → 2Y and G : Ω × X → 2Y be two multifunctions and suppose the following three conditions hold:
(5.4.1) X and Y are Polish spaces, and Y is σ -compact.
(5.4.2) For each ω ∈ Ω , the pair (F (ω, ·),G(ω, ·)) is continuous, strong C-quasi-hemiconvergent and there exists xω ∈ X such that
d(F (ω, xω),G(ω, xω)) = 0.
(5.4.3) For each x ∈ X, F (·, x) and G(·, x) are measurable.
Then, there exist two measurable functions ξ : Ω → X and η : Ω → Y such that for each ω ∈ Ω , η(ω) ∈ F (ω, ξ(ω)) ∩ G(ω, ξ(ω)).
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